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Food security is a global concern that is addressed by each nation in its unique 
way. The Public Distribution System (PDS) is the largest food security scheme in India, 
which distributes food commodities to citizens at subsidized rates.  
 The onset of technology has been reflected in the PDS and the system has 
undergone many reforms over the years. The automation of fair price shops (FPS) in the 
state of Andhra Pradesh in India is one such reform that was implemented in January 
2015. The use of unique identification cards called “Aadhar cards” for authentication 
along with electronic point-of-sale (ePoS) devices is a unique feature of this system. An 
additional feature of portability has been introduced to enhance beneficiary freedom. The 
use of real-time online system has led to generation of great volumes of daily 
transactional data at FPS across all 13 districts in Andhra Pradesh. 
This research study had a two-fold approach. The first was to understand and analyze 
transactions between beneficiaries and FPS within Andhra Pradesh PDS through its 





methodology of Six Sigma project selection and big data analytics to enhance the PDS 





CHAPTER 1. INTRODUCTION 
1.1 Introduction 
 
Food security is an issue that is handled differently by each nation. There are 
various food security schemes at international and national level. The public distribution 
system (PDS) in India is the food distribution scheme that was part of this research study. 
Over the years it has undergone a lot of reforms, with introduction of technology and 
feature of portability being the latest additions. For the purpose of this research study, the 
PDS in the state of Andhra Pradesh was selected. The system was analyzed to understand 
whether techniques such as big data analytics and Six Sigma could be used to improve 
the efficiency of this system.  
 
1.2 Research Question 
 
This research study was motivated by the following question: 
• Can big data analytics be used in Six Sigma project selection for enhancing 
performance of an organization? 





1. Utility of data analytics in understanding the real-time online transactions of 
Aadhar enabled PDS (AePDS) in the state of Andhra Pradesh 
2. Applicability of data analytics for Six Sigma project selection in AePDS of 
Andhra Pradesh to improve efficiency with respect to the beneficiary. 
 
1.3 Problem Statement 
 
Food insecurity is an issue of global concern that impacts people all over the world. 
Government and non-government organizations work towards providing citizens with 
food that is available and accessible. PDS is a scheme that provides Indian citizens with 
food grains and other essential commodities such as wheat, rice, cooking fuel, sugar and 
salt at subsidized rates (Drèze & Sen 2013). These commodities are distributed to the 
citizens by a network of shops known as fair price shops (FPS).  
 Although the PDS system has been susceptible to many limitations at national 
level, it has been adopted successfully by some states. The state of Chhattisgarh 
implemented a “new-style PDS” (Drèze & Sen 2013, p. 206), which was the first state to 
introduce technology in food distribution. The PDS system implemented by the state of 
Chhattisgarh, known as COREPDS (Centralized Online Real-time Electronic Public 
Distribution System), gave beneficiaries the freedom to choose a fair price shop of their 
choice for purchase of commodities. Technology was adapted in the form of point-of-sale 
(PoS) devices for operations at the fair price shops. The two main advantages of this 
system were that technology increased transparency in the system and the feature of 





While the COREPDS model implemented in Chhattisgarh seemed successful at the 
time of implementation, it lacked research to make it scalable across the entire state. 
Eventually the model was discarded due to lack of research and technical difficulties.  
The state of Andhra Pradesh has been in the news since January 2015 for its 
automated public distribution system and use of Aadhar card for authentication of 
beneficiaries. The Unique Identification Authority of India (UIDAI) issues a unique 
number through Aadhar cards to all residents of India. UIDAI’s Central Identities Data 
Repository (CIDR) stores resident information such as personal details (name, date of 
birth, address) as well as unique iris and fingerprint of individuals for biometric 
authentication.  
Andhra Pradesh is the first state in India to develop an IT solution by automating all 
processes of PDS across all districts by using electronic point of sale (ePOS) devices and 
Aadhar cards (Gayatri, 2015). Everyday transactions are uploaded on the website 
http://epostest.ap.gov.in/eposcmdashboard/Home.jsp for monitoring sales.   
The primary focus of this research study is to use big data analytics for Six Sigma 
project selection within the Andhra Pradesh AePDS. The secondary focus is to 
understand and analyze the collected transactional data based on everyday sales, 
distribution of FPS across all districts and commodity-wise distribution across all districts 
from the website of Andhra Pradesh PDS. This study would provide insight about 
commodities having high demand, about the trend of sales over a month and help in 







The public distribution system in India is the largest available scheme in the country 
for attaining food security. WFP (World Food Programme) in its 2014 report claims that 
the Targeted PDS or TPDS is indeed “one of the largest available schemes for food 
security” (WFP, 2014). It is estimated that TPDS serves 65.2 million families, which 
have very low incomes and are called below poverty line (BPL) families (WFP, 2014). It 
also serves 115 million families that are above poverty line or APL families (WFP, 2014).  
The electronic PDS or AePDS model initiated by the state of Andhra Pradesh uses 
online real-time system and stores data about beneficiaries, commodities and details 
about FPS in a centralized database management system. The entire system was 
automated with an additional feature of portability that allowed beneficiaries to buy 
commodities from any shop within the state. No research has been conducted about the 
effect of this change on beneficiaries.  
The PDS of Andhra Pradesh records transactions across FPS in 13 districts and 
publishes this data on their website http://epostest.ap.gov.in/eposcmdashboard/Home.jsp. 
This has led to big volume of data being generated that can be made useful by using some 
techniques of analytics. Analytics provides insight about data and helps in better 
decision-making. Data analysis techniques have changed with the onset of massive data 
generation through real-time systems and social media. Whenever the volume of data 
gets bigger and there is variation in its type, it is termed as big data. Traditional data 
managing and processing tools fall short of supporting such data (Snee et al., 2014). Big 





and provides some insight about the data that can be used for potential business gain. Part 
of this study is to gain knowledge from the data collected in the central repository and use 
data analytics to find whether the location of a FPS is really a determining factor in the 
operability and sustainability of FPS and how portability affects beneficiaries.  
The following four steps summarize the scope of this research: 
1. Obtained and organized the data from ePDS website 
2. Analyzed the data and visualized it to study trends 
3. Researched literature about Six Sigma project selection methodologies 





Several research studies have estimated that world population will increase by 36% 
from 2013 to 2050 (FAO, 2015). To account for this increase in population, the food 
production needs to be increased by 70% (FAO, 2015).  
Food security is a measure of well being of an individual or family at local and global 
scale. Hunger and undernourishment can cause serious health issues in individuals 
(Bickel et al., 2000). Food security can be achieved by making food accessible to needy 
individuals using different food distribution programs such as the PDS in India. Using 
technologies such as Six Sigma and big data analytics to improve the service delivery to 
beneficiaries through FPS would make a unique and novel contribution to food 







The following assumptions are integral to the research being implemented: 
• The data is a true representation of current and future factors and community. 
• Network disruptions due to natural causes will not significantly affect the 
implementation of the developed model. 
 
1.7 Limitations  
 
The following limitations are integral to the research being implemented: 
• Adherence of the analyzed data to the collected data. The analyzed data will 
represent information only about the collected data and will not provide any 
additional information.  
• Flexibility of the model and policy decisions. Since the PDS is a national scheme 
it will be subject to decisions by Government.  
• The research study will not implement the proposed model to the ePDS but share 




The following delimitations are integral to the research being implemented: 
• Data collected and stored by NIC in Andhra Pradesh will be used for analysis. 







This chapter provided introduction to the research being conducted by the author. It 
described the scope and significance of the research study along with the assumptions, 






CHAPTER 2.  LITERATURE REVIEW 
2.1 Food security – overview 
 
Food insecurity is a serious problem that affects about 795 million people around the 
world (FAO, 2015). According to the latest FAO (2015) report, this means that one in 
nine people suffer from hunger and undernourishment. The number of undernourished 
people has reduced from 1990 to 2016 by 7.7% (FAO, 2015). Developed nations have 
been consistent throughout the last decade with less than 5% of its population suffering 
from undernourishment. On the other hand, the progress in developing nations has been 
remarkable, with undernourishment reducing from 23.3% in 1990-92 to 12.9% in 2014-
2016. Fast growth in nations such as China and India was very instrumental in the overall 
reduction trend.  These numbers indicate that while there has been progress over the last 
decade, continuous efforts on national and international levels will be required to reduce 
and eventually eliminate food insecurity in the world.  
It has been observed over the last few decades that the important aspect of food 
security is food accessibility rather than food availability (Maxwell & Smith 1990; 
Pinstrup, Andersen & Watson 2011). Food security can be obtained by ensuring that food 
is available and accessible to individuals. Although food availability is still one of the 





consistent with the growing population. The focus thus shifted from making food 
available in the form of commodities to making these commodities accessible to 
individuals and households (Chopra, 2015; FAO 2015; Maxwell & Smith 1990; Sen 
1980).  
 Various food schemes and programs are responsible for giving “secure access to 
food at all times” to individuals (Maxwell & Smith 1990, p. 4).  Domestic as well as 
international organizations are responsible for ensuring food access. India depends 
largely on its Government implemented-PDS to enable food access to its population. But 
before getting into the details of India’s PDS and concentrating on the state of Andhra 
Pradesh, it is essential to understand the formal definition of food security. 
 
2.1.1 Definition of food security 
 
According to Life Sciences Research Office (LSRO), food insecurity is defined as 
“limited or uncertain availability of nutritionally adequate and safe foods or limited or 
uncertain ability to acquire acceptable foods in socially acceptable ways” (Bickel et al., 
2000, p.7). Food insecurity in general deprives individuals from healthy and nutritious 
food. People suffer from hunger and undernourishment as a result of severe food 
insecurity. Since food security is considered as a dimension of an individual’s well being, 
food insecurity can affect not just the health but overall quality of life of a person quality  
(Campbell, 1991). 
Food security is defined by the Food and Agricultural Organization (FAO) as the 





and food preferences for an active and healthy life” (FAO, 2015). How reliable the 
supply of food is during extreme climatic or social conditions is also one important 
indicator considered under food security (Hall, Harris, & Ang, 2014). Being food secure 
means “assured access to nutritionally adequate and safe foods without resorting to 
emergency food supplies, scavenging, stealing, and other coping strategies” (Blumberg, 
Bialostosky, L, & Briefel, 1999, p. 1231). An individual should have physical as well as 
financial capability to acquire the prescribed amount of nutritional food at all times in 
order to be food secure (Babu, Gajanan, & Sanyal, 2014). The issue of food security has 
an impact at the national, subnational and household levels. 
Food security is perceived and used differently depending on the “location, time and 
context” (Babu, Gajanan, & Sanyal, 2014). Thus parameters related to food security vary 
depending on geographical region. The socio-economic policies, politics, population are 
some of the parameters that affect the intensity of food security in a country and the way 
it is handled. 
 
2.2 Public Distribution System in India 
 
India handles the issue of food security through the PDS, which ensures adequate 
access of food at subsidized rates. Commodities such as wheat, rice, kerosene and sugar 
are made available to households at subsidized rates (Krishnamurthy, Pathania, & 
Tandon, 2014). The existence of PDS dates back to pre-independent era of India, during 
the British rule. Post-independent India faced extreme food shortages during the 1950s 





insecure at the time. The PDS was thus designed to provide commodities to all citizens to 
attain consistency in food prices as well as to distribute the available food more securely 
(WFP, 2014).  
In 1997, the PDS was renamed to Targeted Public Distribution System, which 
focused on poor households in India (WFP, 2014). This system was considered as one of 
the largest food security programs worldwide and still continues to be considered so 
(FAO, 2015; WFP, 2014). As the name suggests, this system targeted a specific 
population, which had financial limitations. Beneficiaries are divided into two categories 
based on financial status as BPL or APL. It is estimated that TPDS serves a total of 180 
million families (WFP, 2014). The TPDS is still in service in present day India.   
 
2.2.1 COREPDS model of Chhattisgarh 
 
The Indian state of Chhattisgarh was formed in the year 2000. Reforms to PDS 
began shortly after the State’s formation (WFP, 2014). Chhattisgarh adopted a “new-style 
PDS” that was implemented to yield better results than past methods.  
A number of technological implementations such as automation of the earlier 
manual system were used to improve overall transparency within the PDS (Chopra, 2015). 
A smart card or unified ration card database contained details about each beneficiary 
household. This unified database linked “5.4 million households to 10,846 fair price 
shops (FPS)” across Chhattisgarh (Vaidya & Somasekhar, 2014). Food was allotted to the 





observation to note here is that each household has a fixed FPS or is associated to one 
particular FPS.  
The onset of an automated system brought about a significant reduction in the 
amount of food being leaked and monitoring of food helped in reducing the delays in 
commodity delivery to the FPS (Chopra, 2015; Vaidya & Somasekhar, 2014; WFP, 
2014). Based on the sales of previous month, amounts to be delivered for the current 
month were calculated. Since the number of households attached to each shop was fixed, 
this calculation helped in allotting only necessary amount of food grains and thus avoided 
food wastage and surplus allocation (Vaidya & Somasekhar, 2014). While automation 
improved transparency and efficiency of the system, it still had some restrictions with 
regards to freedom of beneficiaries. Centralized Online Real-time (CORE) PDS 
introduced the option of portability to beneficiaries and thus made the PDS more flexible 
and transparent.  
COREPDS addressed two issues, which affected the “effectiveness and 
transparency of commodity distribution” (Vaidya & Somasekhar, 2014) through FPS: 
• The quality of service at FPS to beneficiaries.  
• Ensuring commodities were distributed only to genuine beneficiaries (Chopra, 
2015).  
COREPDS addressed the issue of portability, which enabled an individual to buy 
commodities at a different fair price shop than the one linked to that individual or family. 
Portability increased the competition between the FPS since beneficiaries began to 
abandon shops providing good quality of service. This helped in improving quality of 





transactions and publicly available records provided valuable insight about the effect of 
portability on FPS performance as well as helped in monitoring service delivery (Chopra, 
2015). 
The success of COREPDS transformed Chhattisgarh into a model state for the rest of 
the country in implementing an effective PDS. It was successful in delivering cheap food 
grains to almost 90 percent of its population. While the added benefit of portability has 
empowered beneficiaries, it also led to closing of many FPS in the process. Poor service 
quality may very easily be the reason for this. But there might be several other factors 
based on the location of FPS that might have led to its shutdown.  
 
2.2.1.1 Workflow of COREPDS 
 
The COREPDS consists of a central data server maintained by the NIC data center in 
Raipur. Beneficiary data since 2008 is available to the department. Figure 2.1 depicts the 
overview of the workflow of COREPDS. Every fair price shop has a point of sale (PoS) 
device that consists of two smart card readers, finger print scanner, thermal printer and 
GPRS module. The COREPDS uses a combination pf PoS devices as well as web 







Figure 2.1: Workflow of COREPDS 
 
As the Figure 2.1 indicates, the PoS device reads the ration number associated with 
the smart ration card of the beneficiary and a request is sent to the server to get balance 
for food account of that beneficiary. Once the beneficiary is authenticated, quantities to 
be issued are entered by the FPS dealers. Updates are made to the server and a success 
report is sent to the FPS dealer on the PoS device. A transaction receipt is generated at 
the POS device once the transaction is fully complete. Offline use of PoS is also made 
























PoS devices authenticate the beneficiary and issue commodities based on entitlement 
information in the server. The future plan of adding Aadhar authentication to the current 
COREPDS would increase the number of servers since one server will handle the PDS 
transactions (operated by NIC) and the other server will be used for authentication of 
beneficiaries using Aadhar cards. 
 
2.3 Public Distribution System in Andhra Pradesh 
 
Andhra Pradesh is the first state in India to use ePOS devices across all fair price 
shops. An end-to-end IT solution was developed and implemented in all 13 districts in 
Andhra Pradesh to increase transparency in the system by improving monitoring of food 
commodities from the supplier to FPS and finally to the beneficiary (Gayatri, 2015).  
 The Department of Food and Public Distribution focused on the following four 
key areas for automation of PDS in Andhra Pradesh (Gayatri, 2015): 
1) Digitization of manual ration cards of beneficiaries and management of such a 
database with beneficiary information,  
2) Supply chain management which includes procuring, monitoring and storage of 
food grains from the state government agencies till delivery to fair price shops 
3) Aadhar authentication for more security,  








2.3.1 Automation of PDS 
 
The automation of PDS was taken up in three stages: 
• Ration card management 
• Supply chain management 
• ePoS (Operations at FPS) 
 
Stage 1: Ration Card Management 
This stage consisted of converting manual beneficiary data to digital data and then 
creating a centralized database. Special efforts were taken to make 100% ration card 
details of members available. The maintenance of the centralized database is done using 
web based application software and is available on http://epdsap.ap.gov (Gayatri, 2015). 
Stage 2: Supply Chain Management 
SCM is responsible for a variety of functions such as monitoring of commodity allocation, 
storage and delivery from depots till FPS. Food depots are the storage systems for food 
grains. This system is available on http://scm//ap.gov.in and it generates delivery order, 
truck receipts and tracks the movement of commodities. The system is completely 
automated and has several dashboards containing information of stakeholders. Such an 
automated system with the option of monitoring has reduced diversion.  
Stage 3: ePOS 
This is the most important component of the PDS from the point of view of this research 





beneficiary is authenticated using Aadhar cards for buying commodities. This stage was 
implemented in two phases.  
 The first phase implemented ePOS across all FPS in Krishna district for the 
purpose of authenticating beneficiaries before commodities were distributed. The second 
phase implemented ePOS across remaining 12 districts of Andhra Pradesh. 
 One of the special features of this process is that the databases are updated on a 
daily basis with the closing balance for FPS through PoS transaction. Keeping a record of 
closing balances helps in calculating stock for the next cycle of allocation.  
 
2.3.2 Workflow of Aadhar-enabled ePDS (AePDS) 
The following steps explain how ePoS works at a fair price shop (Gayatri, 2015): 
• Each fair price shop has an ePoS device that requires a unique FPS ID that 
connects to the centralized server database. 
• The fair price shop dealer logs into the device using his or her FPS ID and 
initiates the device for transactions. 
• The beneficiary selects the type of card (AAP, WAP, RAP, and TAP) and enters a 
Ration Card (RC) number so that the device connects to the server. 
• The server fetches all the beneficiary household details (such as name and Aadhar 
number). 
• The beneficiary or individual is selected from the family members list.   
• If Aadhar seeding is already done for that family member, then Finger Print/Iris 





• The server sends information regarding entitlements for that beneficiary and these 
details are displayed. 
• The beneficiary tells the FPS owner to select commodities and completes the 
transaction after reconfirming with the beneficiary. 
• The transaction data is updated in the server using the GPRS connectivity of the 
ePoS once the beneficiary confirms the entitlements and a receipt is generated at 
the fair price shop. 
• The beneficiary receives transaction details via SMS. 
Biometric authentication adds an extra layer of security from the point of view of 
authentication and ensures that only genuine beneficiaries are availing the benefit from 
the system (NIC, 2015).  
 The literature related to Andhra Pradesh’s PDS highlights the successful 
implementation of technology to improve a social system. Making the system online and 
real-time has increased the transparency and reduced diversion of food grains and ensures 
accurate entitlement to beneficiaries. It also provides the option of portability which gives 
beneficiaries freedom to purchase commodities anywhere within the state of Andhra 
Pradesh (Gayatri, 2015).  
 While the benefits related to this implementation have been remarkable, there are 
certain questions that arise, particularly pertaining to the customer. Some of these 
questions are: 
• How does portability affect the beneficiary? 





• Is there a direct relation between the introduction of portability and the 
number of customer grievances? 
- Does this feature inconvenience customers or impact whether they are 
satisfied and happy? 
No relevant literature has documented the customer side of PDS. The purpose of this 
research is to review literature related to big data analytics and Six Sigma and propose a 
method that helps in project selection and focuses on the customer. 
 
2.4 Six Sigma and Lean Six Sigma 
 
Six Sigma is essentially a quality improvement method, which aim at “virtually error-
free business performance” (Pyzdek & Keller, 2009, p.3). It identifies and “removes the 
root causes and minimizes variability” (Pyzdek & Keller, 2009, p.3-95) in business 
processes. Motorola originally developed Six Sigma in 1987 with a “targeted goal of 3.4-
parts per million defects” (Pyzdek & Keller, 2009, p.7). It was later adopted by 
AlliedSignal and General Electric, which popularized it and led to several organizations 
implementing Six Sigma for enhancing performance.  
Six Sigma is a methodology that is high-performance and data-driven and uses 
various “quality management” (Pyzdek & Keller, 2009, p.3) tools as well as statistical 
methods.  It focuses on “customer satisfaction, defect reduction and business process 
improvement” in general (Laux, Johnson & Cada, 2015, p. 139; Breyfogle, 2003). 
According to Pyzdek and Keller (2009), Six Sigma applies the “scientific method to 





are thus motivated to deliver the best output to satisfy customers and stakeholders. Most 
companies implement Six Sigma due to its structured approach and rigor.   
“Lean is a methodology derived from the Toyota Production System (TPS) created by 
Taiichi Ohno” (Jones, 2014). The main objective of Lean Six Sigma is “elimination of 
waste and increasing overall speed of the process” (Jones, 2014).  
Unlike the Six Sigma approach, Lean does not control processes based on statistical 
measures. It focuses more on the elimination of waste after the root cause analysis 
identifies the root defects. Lean approach makes processes faster which is seen to be 
lacking in Six Sigma tool. Thus a combined approach gives the benefits of both the 




Six Sigma is a widely popular methodology that has contributed to the success of 
many companies; both manufacturing and service-based. Six Sigma is a “rigorous 
method, which is process-driven” (Pyzdek & Keller, 2009, p.3) and the successful 
implementation of which can result in great benefits for the organization. The underlying 
methodology of Six Sigma, DMAIC (Define-Measure-Analyze-Improve-Control), is 
where the real value of Six Sigma lies. DMAIC provides organizations with a structured 





2.5 Six Sigma project selection 
 
While it has been established that Six Sigma is a robust and successful technique, it 
is very important to apply Six Sigma to relevant projects. As such, project selection is a 
very important step in Six Sigma implementation. If Six Sigma is applied to a project 
without enough research and knowledge, then it can yield results that have no value.  
Let us first understand the different steps in implementation of Six Sigma (Pyzdek 
& Keller, 2009, p.13): 
1. Leadership (Pyzdek & Keller, 2009, p.13) 
Six Sigma is a top-down approach and as such it is very essential to have a 
strong and competent top-management supporting the Six Sigma initiative. 
A good leader can formulate a precise and clear goal for implementation 
and can communicate this goal effectively across all levels  
2. Infrastructure (Pyzdek & Keller, 2009, p.13) 
Six Sigma implementation requires a suitable environment for its effective 
deployment. Such an infrastructure must be developed before 
implementation of Six Sigma project.  
3. Communication and awareness (Pyzdek & Keller, 2009, p.13) 
Six Sigma implementation brings about a change in the way an 
organization functions. It is necessary to handle this change initiative by 
effectively communicating with everyone getting affected by the 






4. Stakeholder feedback systems (Pyzdek & Keller, 2009, p.13) 
These systems provide a platform to connect all the stakeholders in the 
system such as employers, customers and suppliers and process their 
feedback to determine possible issues in the implementation.  
5. Process feedback systems (Pyzdek & Keller, 2009, p.13) 
A “continuous process improvement” (Pyzdek & Keller, 2009, p.13) 
framework is used for monitoring of processes.  
6. Project selection (Pyzdek & Keller, 2009, p.13) 
This is the step of implementation that is of interest from the point of view 
of this research study. Projects are selected by top-management to achieve 
certain specific business goals. These goals help organizations achieve 
financial benefits. 
7. Project deployment (Pyzdek & Keller, 2009, p.14) 
Black belts finally deploy six Sigma projects with assistance from Green 
belts.  
Although project selection is the sixth step in Six Sigma implementation, it is one 
of the most crucial steps. A project that focuses on the right goals and aligns with the 
organization’s objectives must be selected. Selection of the right project is the 
responsibility of senior leadership (Pyzdek & Keller, 2009). Six Sigma project selection 
affects one of the stakeholder groups; customers, shareholders or employers (Pyzdek & 
Keller, 2009). Since all these groups are major stakeholders, it is necessary to select a Six 





Literature provides evidence that Six Sigma project selection is one of the 
complicated tasks since most of the improvement projects fail due to improper selection. 
The “success or failure of a Six Sigma project depends on project selection, which 
benefits the organization by completion within, targeted time and also yields financial 
profits” (Rathi, Khanduja, & Sharma, 2015). A right project selection that focuses on 
target business goals can result in early success and acceptance of Six Sigma within the 
business organization.  
2.5.1 Project selection methods 
There are a lot of tools and techniques available for Six Sigma project selection. 
Some of these are discussed briefly in this section. 
1. Fuzzy TOPSIS method  
R. Rathi et al (2015) have proposed the use of fuzzy TOPSIS decision making to 
select right Six Sigma projects. Fuzzy TOPSIS technique is a combination of 
fuzzy set theory and multi attribute decision-making (MADM), which achieves 
highest profit to the business (Rathi, Khanduja, & Sharma, 2015). The MADM 
approach helps in selecting the best alternative from a huge number of alternatives 
for a set of selection criterion. This technique has been widely used in various 
engineering research and analysis for decision-making problems. The evaluation 
criterion consists of parameters that are suggested by experts and these are 
completely interdependent of the alternatives. Once the parameters are recognized, 
MDL methodology is used for parameter ranking and comparison of distinct 
parameters. Fuzzy logic approach using linguistic variables compares parameters 





can be converted to fuzzy numbers, which are finally converted to crisp values 
using the equation.  
 Fuzzy logic is a very powerful mathematical technique for modeling and 
controlling systems (Pujari & K., 2015). It is a useful technique when precise data 
is missing and helps in approximate reasoning.  
2. Process map 
A process map is used to document different activities in a process and the 
stakeholders related to these process activities (Pyzdek & Keller, 2009). A 
process map gives a top-level representation of process activities in the define 
phase of DMAIC. More detailed process tasks and activities are developed in 
measure and analyze stage to resolve process complexities (Pyzdek & Keller, 
2009). Process maps are useful in selecting a project as the functional 
responsibilities at every process step are given in detail (Pyzdek & Keller, 2009).   
3. FMEA 
Failure mode and effect analysis or FMEA is a bottom-up approach, which 
delineates all possible failures and their effect on the system (Pyzdek & Keller, 
2009). It helps in classifying critical variables and CTQs and thus is useful in 
identifying problems (Pyzdek & Keller, 2009). It usually takes place during the 
improve phase of DMAIC.  
4. Pareto analysis 
Pareto analysis helps in narrowing the list of potential projects and choosing the 





(PPI) helps in choosing the most appropriate opportunity from a list of many 
opportunities. Pareto analysis is used in define and measure phase of DMAIC.  
It can be observed that none of these techniques are based on the type or amount of data 
within a project, but are related to determination of root causes for failure and variation 
within a process. There are a lot of other project selection tools that can be used such as 
surveys, SIPOC, benchmarking, process behavior charts, tree diagrams etc. For the scope 
of this research study, a new approach to Six Sigma project selection is explored which 
uses big data analytics within a social system.  
 
2.6 Six Sigma in services 
 
Six Sigma has been implemented in several manufacturing processes ever since 
Motorola founded it in 1980s. Companies like General Electric in mid-1990s led to its 
widespread popularity and adoption (Chakrabarty & Tan, 2007; Goh, 2002). It was 
observed that this implementation was however limited in service industries due to 
service processes been “intangible, unseen and even immeasurable” in some cases 
(Chakrabarty & Tan, 2007). This assumption has proved to be untrue ever since service 
industries such as financial, healthcare, banking and call center implemented Six Sigma 
approaches for process improvement (Chakrabarty & Tan, 2007; Hensley & Dobie, 2005).  
It is essential to understand literature regarding Six Sigma application in services, 
and the differences between service application and production application of Six Sigma. 
The following table, Table 2.1 summarizes the fundamental differences between Six 






Differences Between Six Sigma In Services And Production. From (Johannsen, Leist, & 
Zellner, 2011) 
Six Sigma in services Six Sigma in production 
Customer requirements are based on the service 
output or a specific “process” (Edvardsson and 
Olsson 1996, pp. 144–146) within the service. The 
perception of a customer about the service is 
influential in deciding customer requirements 
(Löfgren 2005).   
 
The characteristics of a product are instrumental in 
defining customer requirements.  
Since most of the processes are human-centric, 
accurate measurement indicators cannot be defined. 
The performance of processes depends on human 
interaction and is thus subject to variation (Töpfer 
and Duchmann 2000). 
 
Performance indicators can be easily defined based 
on existing systems.  
Systems are very often manual and data is collected 
manually (Benedetto 2003).  
The process is more prone to errors since humans 
handle it. This makes it difficult to measure errors.  
Defects are easy to measure based on product 
characteristics (Breyfogle et al. 2001).  
 
Improvements are not necessarily related to 
financial profits (Rehbehn and Yurdakul 2005). 
Improvements are most often directly related to 
financial benefits.  
 
Among quality management tools, Six Sigma has gained the maximum attention of 
service industries due to its “customer-centric philosophy” and satisfactory results after 
implementation (Hseih et al., 2012; Taghaboni-Dutta & Moreland, 2004). Using Six 
Sigma approach in services helps organizations follow a disciplined approach to improve 
service efficiency and effectiveness. Improving service efficiency in business processes is 
related to saving time and cost, and an effective business process attains the desirable 





service industries by creating processes which are more consistent for service delivery 
and which leads to satisfied customers and lower cost (Bisgaard & Freiesleben, 2004; 
Hseih et al., 2012).  
The literature reviewed provides evidence about use of Six Sigma and its success in 
service industry. But Six Sigma implementation in a social service or a social system 
such as a food distribution system does not provide relevant literature. Based on its 
success in service domains such as banking, healthcare and finance, Six Sigma 
implementation for social service can be researched to test its validity. Adopting Six 
Sigma in a big social system such as the food distribution system in India will provide a 
wide platform to test if the structured approach of Six Sigma can be utilized at a social 
level.  
2.7 Big data analytics 
 
The big data trend has been rising since the late 1980s by supporting decision making 
in novel ways. “Big data generally share some or all of the following features: digitally 
generated; passively produced and automatically collected; geographically and 
temporally traceable; and available in real time or in a short time frame allowing for 
timely strategic response” (Dube et al., 2014). Advances in information technology and 
greater affordability of digital devices led to greater proliferation of big data in almost all 
walks of life (Dube et al., 2014). Big data has also penetrated into areas related to health 
and food sectors that are important parameters of food security (Dube et al., 2014). 





explored massively. Real-time data such as data about climate, plants, and soil 
composition can be used by farmers for better decision-making process (Gounden, Irvine, 
& Wood, 2015). Crop yield as well other components of food production and distribution 
can be improved significantly by making use of technological advances. Research studies 
by Gounden et al. (2015) analyzed the relationship between multiple trends related to 
farming such as “processing, storage, imaging, genomic and proteomic data” to “provide 
a set of foundational needs or focus areas beyond simple predictive algorithms that are 
necessary to improve yields.” 
Big data is everywhere due to massive data generation through social media and real-
time systems. Gartner defines it as “high-volume, -velocity and -variety information 
assets that demand cost-effective, innovative forms of information processing for 
enhanced insight and decision-making” (Sicular, 2013). Volume is the large amount of 
data that is being generated, velocity refers to the rate of data generation as well as rate of 
changes, and variety refers to the different types of data such as text, social media, 
locations and log files (Sicular, 2013). Such data has high complexity for analysis and the 
solutions are often very expensive. The effort of big data is to gain maximum knowledge 
while being cost-efficient.  
Big data is used to gain insights from data and it helps in making improved business 
decisions. It can be applied to any field where there are complex data sets available. Big 
data can be used in social aspect as well. Google flu trends (GFT) is one such model that 
was developed by Google to track flu across different regions based on people’s searches. 





foundation that can be further explored. Big data analytics can be used for social systems 
to gain meaningful insight from its data and to provide service to the users of such a 
system. The automation of the public distribution system in Andhra Pradesh, India is one 
such system, which is collecting a huge volume of data and using real-time online 
system. This system can be researched to understand the implications of big data for 
social good and provide insights to improve the social service for beneficiaries.  
 
2.8 Six Sigma and Big data analytics 
 
There are many similarities between Six Sigma and big data analytics such as (Jones, 
2014): 
• Both methods try to eliminate defects while trying to gain insight about the 
process 
• Both methods use some form of statistical methods and tools 
• Both methods are implemented by data scientists or statistical experts 
Incorporating big data into Six Sigma projects can improve the analytical phase by 
merging advanced analytics with Six Sigma projects. Fogarty (2015) evaluated a case 
where Six Sigma was incorporated into an advanced analytics team of a large financial 
firm. It was discovered that Six Sigma was responsible in giving a more structured and 
measured approach to the analytics project, and enabled projects that were not directly 
related to business analytics (Fogarty, 2015). Linking Six Sigma through advanced 
analytics with big data will give organizations additional power to measure the process 





 While many big organizations such as GE, Cisco and Intel have started exploring 
the combined use of Six Sigma and big data, the use of this powerful combination has not 
been explored in handling social systems such as food security programs. The data 
collected from the ePoS as part of the Public Distribution System in Andhra Pradesh, 
India, can use big data and Six Sigma to have a more structured implementation. Analysis 






CHAPTER 3. METHODOLOGY AND FRAMEWORK 
3.1 Research Approach 
 
There are three main types of research approaches: quantitative, qualitative and 
mixed (Alzheimer Europe, 2009). The author conducted qualitative as well as 
quantitative exploratory research for this study.  
The research study analyzed the current system and made recommendations to 
improve the system.  
3.2 Data Collection  
 
The data that was used for analysis was obtained from National Informatics 
Center (NIC) in Andhra Pradesh, India. The data was collected from the real-time online 
system available on the website http://epostest.ap.gov.in/eposcmdashboard/Home.jsp. 
Daily transactions were recorded and made available on this website for all the 13 
districts. The following data was collected: 
• Daily transactions from January-May 2016.  
The Figure 3.1 provides the table for 5th May 2016 showing transactions for 





Figure 3.2 shows the daily transactions at mandal level. As for Figure 3.3, it 
contains the screenshot of daily transactions at shop level and provides details 
about the FPS dealer as well as the number of commodities sold and 
transactions taking place at each shop within a mandal and district.  
 
 




















• Weekly commodity sale from 28th December 2015-15th May 2016 
 
Figure 3.4: Weekly sale of commodities. From 
(http://epostest.ap.gov.in/eposcmdashboard/Home.jsp) 
 
Figure 3.4 is the screenshot of weekly transactions of commodities at different mandals. 
The above data represents the sale of commodities for one district from 4th January to 10th 
January. Similar data was collected for 20 weeks for each of the 13 districts.  
3.3 Additional data sources – Social Media 
 
Additional data sources were explored as part of this research study. Given the immense 
popularity of social media, Twitter and Facebook were two sources, which were used to 
find data about ePoS. But since ePoS users belong to economically lower backgrounds, it 
was found that they did not use social media to express thoughts about the system. The 





3.4 Using DMAIC  
 
The approach of DMAIC was used for applying the structured methodology of Six Sigma 
with big data analytics.  
3.4.1 Method 1 
 
This research study uses DMAIC with an additional implementation of data 
analytics in the measure and analyze phase. Figure 3.5 explains how DMAIC 
methodology is implemented for the purpose of this research study. 
 
 




















Define, measure, analyze and improve phases will be covered within the scope of 
this research study. Actual implementation of the framework will not be part of this 
research study.  
This DMAIC approach was the initial method that was proposed. The data 
collected will be analyzed to gain insights about the functioning of PDS. Data analysis 
was performed to understand popular commodities in different districts and also 
understand the trend of sales within different districts. Since the customer aspect was 
missing in the collected data, an overall understanding of the system could not be 
performed. Thus a framework in this aspect was not proposed. This data analysis 
however does provide groundwork for further research in this area.  
 
3.4.2 Method 2 
 
Based on the data analysis performed in Method 1, the next step was to propose a way to 
use big data for Six Sigma project selection using the ePoS as a model system. Figure 3.6 
explains the DMAIC approach for the proposed project selection technique using Six 






Figure 3.6: DMAIC methodology – Method 2 
 
Method 2 was focused on developing a deliverable in the form of project charter, which 
allows for a successful Six Sigma project selection by using big data techniques. The 
purpose of this project charter would be to provide a general project selection 
methodology within an IT framework. For this research study, the ePoS model will be 



















CHAPTER 4. OBSERVATIONS AND RESULTS 
4.1 Observations 
 
4.1.1 Benefits of AePDS 
The benefits of the automated system were measured by NIC based on four 
indicators; sale of commodities, sale of kerosene, use of portability by beneficiaries, 
number of visits to FPS by beneficiaries. The following table, Table 4.1, gives a 
comparison between the earlier manual system and the newly implemented automated 
PDS based on these four indicators. 
Table 4.1 
 Benefits of Automated AePDS. From (NIC Andhra Pradesh, 2015) 
Indicator Before AePDS After AePDS 
Sale of PDS commodities to BPL 
beneficiaries 
99-100% 82-84% 
Sale of kerosene 100% 55-60% 
Churning effect: The % of 
beneficiaries buying commodities 
from FPS other than the attached 
0% 7.94-9% 
Average number of trips to fair 







Based on these measurement indicators, the Andhra Pradesh government estimated $200 
million per year. These indicators do not focus on individual processes within the system. 
If more performance indicators are defined and measured, then individual business 
processes such as the ePoS transactions can be improved significantly and overall 
service delivery to beneficiaries will improve.  
 
4.1.2 Weekly sales observations 
 
As mentioned in the earlier chapter, data for weekly sale of commodities was 
collected to understand the trends and patterns. The data for 20 weeks was visualized for 
rice, sugar, wheat, atta (wheat flour), red gram and kerosene.  
 
 




















Figure 4.1 depicts that there are certain low-activity weeks and there are certain high-
activity weeks within each district. It can be observed that generally the first two weeks 
of a month are the high-activity ones and the last two are low-activity ones. This pattern 
is consistent for all 13 districts over the duration of 20 weeks that the data was collected.  
 
4.1.3 Average distribution of commodities 
 
The percentage of total commodities over 20 weeks is calculated to find the most sold 
commodity.  
 




























The Figure 4.2 is very self-explanatory and rice emerges as the most sold commodity. 
About 85% of the commodities sold in every district are rice. Kerosene is the second 
commodity that has high sales. The geographical location as well as economic factors 
influences this. Andhra Pradesh is a state in the southern part of India where the typical 
staple food is rice. Hence the popularity of rice is very evident. Kerosene emerges as the 
second-highest sold commodity since households using ePDS use it as cooking fuel. 
Population using this distribution system is primarily from lower economic backgrounds 
and still use traditional cooking fuels such as kerosene for cooking purposes. In urban 
cities, kerosene has been replaced by liquefied petroleum gas (LPG) for cooking 
purposes. 
 
4.1.4 Commodities versus cards 
 
The next observation was a comparison between the number of commodities 
sold and the number of cards used for daily transactions. This chart doesn’t give any 
useful information besides giving a general idea that the number of cards and number of 







Figure 4.3: Commodities versus Cards 
 
The author had a general assumption that number of commodities sold will be very large 
in quantity as compared to the number of cards used for transactions. The Figure 4.3 
shows that the number of cards and commodities is almost proportional and defies the 
author’s assumption of finding a large variation in this relation.  
 
4.1.5 Average time for transactions 
The average time for transactions (in milliseconds) in each district was collected for the 
months of January, February, March and April. Control charts were made to see if there 
































































































Figure 4.4: X-bar chart for average time in milliseconds 
 
The Figure 4.4 is a X-bar chart and Figure 4.5 is a S chart, which has a subgroup size of 
4 based on the four months of the data that was collected. The S chart shows a failed 
subgroup 3 that is associated with data from Krishna district. There can be few reasons 
why the test failed for Krishna district: 
• Automation of ePDS was first implemented in Krishna district in May 2015 
• Aadhar seeding was carried out successfully for this district and citizens 
started taking advantage of it 






• The number of transactions in Krishna district for these four months was 
524912 and the average time to complete these transactions was 11675 
milliseconds.  
Thus this result need not be considered a failure or outlier based on these reasons.  
 
 





4.1.6 Time plot of average transaction by time 
 
        Figure 4.6: Time series plot for average time in milliseconds 
 
The time series plot for 13 districts has been divided into two graphs since Minitab does 





that the time taken to complete transactions was less during initial months but increased 
as time progressed. This can be linked directly to the implementation and rollout of 
ePoS in phases. The number of shops in each district increased as well which led to 
more transactions being carried out as time progressed and thus the transaction time 
increased.  
 Some districts such as Chittoor, West Godavari, Vishakapatnam and 
Vizayanagram did not have data available for one or two months. There is no possible 
evidence whether this is missing data or if ePoS was not introduced in these states. For 





4.1.7 Time plot of average transaction by number 
 
Figure 4.7: Time series plot for transactions 
Figure 4.7 shows that the number of transactions have similar pattern as the time taken 
to complete authentication of transactions. To understand whether there is correlation 






Figure 4.8: Linear regression between number of transactions and time taken for 
authentication 
Figure 4.8 shows the linear regression between number of transactions and average time 
for authentication. There are seven outliers that can be noticed from the plot. All these 
outliers are for the month of March 2016. The reason for increased time in the month of 
March cannot be explained from the current information provided through the 










4.2.1 General trends from online information dashboard 
 
The observations from the website data provided a general understanding of the 
ePoS implementation within the AePDS system. Some results that were established from 
the above observations are: 
1. Transaction time 
Number of transactions is directly related to the average time it takes for a transaction to 
finish. As transactions increase, the time it takes for all transactions to finish increases as 
well. Average transaction time for 1 commodity is in the range of 0-3 minutes, which 
can be brought down to 0-1 minute. This average time per transaction can be reduced to 
reduce the waiting time for beneficiaries. 
2. Authentication time 
Use of Aadhar cards for authentication has greatly improved the time taken to 
authenticate a beneficiary. On an average 8-10 seconds are needed for authentication.   
3. Popular commodity/commodities 
The most sold commodity is rice and the second most-sold commodity is kerosene. This 
was an expected result since the staple food of Andhra Pradesh is rice and BPL families 
use kerosene as a cooking fuel.  
4. Transaction trend 
Every district has high-activity and low-activity weeks. The first two weeks have high-





trend is consistent for each observed month. This extreme trend leads to increase in the 
number of inactive shops as the month progresses. A better way of operations would be 
to have transactions spread equally throughout the month and have less or no variation 
in everyday transactions.   
5. Number of commodities and transactions 
A lot of discrepancies were observed in the number of commodities and transactions at 
shop level and the aggregate data represented at the mandal and district level. This data 
discrepancy does not represent the true nature of everyday operations at the FPS. 
 
4.2.2 Project charter for Six Sigma project selection 
 
The results discussed in the earlier section represent only the information observed 
and analyzed through the website. These observations helped in developing a project 
selection methodology by combining Six Sigma and big data. The important deliverable 
from this research study was a project charter that helps in Six Sigma project selection 
based on big data analytics. The variation in everyday transactions as well as the data 
discrepancies observed were used in developing a Six Sigma project selection strategy to 
suggest improvements in the current representation of ePoS on its website. 
Below in Table 4.2 is the proposed project charter based on observations made from 










Project Charter for Six Sigma Project Selection Using Big Data 
Business Case: 
Initial analysis of the newly implemented ePoS in Andhra Pradesh AePDS shows variations in 
everyday beneficiary transactions at FPS level. While the government does not recommend any 
specific number of transactions per day, the current system shows tremendous varying activity 
with the first 10 days of each month most active. The variation in the ePoS limits the ability to 
manage the fair price shops operations in an optimal manner to beneficiaries. This variation in 
transactions and number of active and inactive shops can be made consistent by having about 
40-50 transactions per active shop for most part of the month.    
The success of the automated system for the ePoS should be evaluated based on the following 
performance indicators: 
• Time taken for each transaction should be less than 20 seconds.  
A credit card PoS takes 8-12 seconds on an average for each transaction. This can be used for 
measurement purposes. 
Technical training to ensure that FPS dealers can handle PoS transactions most efficiently and 
save time to beneficiaries. 
Beneficiaries can be educated to understand the time taken for transactions to avoid long waiting 
time at a fair price shop. 
The purpose of this project is to measure the performance of the automated system based on 
these indicators. 
A data-driven approach using Six Sigma and big data analytics will help in measuring the 













Table 4.2 Continued 
Opportunity Statement: 
The project presents an opportunity to determine the performance of the ePoS system and 
determine non-performing or low performance FPS. Non-performing FPS can be defined as a 
shop: 
- Which is found to be recurring in “Inactive shops” as defined from the Andhra Pradesh 
website.  
- Where there is data discrepancy in the number of transactions and commodities at fair 
shop level with data at Mandal level (county level) and District level 
- Which takes more than 20 seconds for transaction processing through ePoS 
Goal Statement: 
The goal of this project is to define performance of the automated system of the ePoS by 
providing true and consistent data about transactions through the Andhra Pradesh ePoS website. 
True and consistent data would reflect same amount of transactions and commodities at District, 
Mandal and shop level. The website reflects everyday transactions undertaken at the FPS by 
beneficiaries. Having consistent and true information on the website will help in understanding 
the operations at the FPS and define performance. This goal can be further enhanced and applied 
to improving performance of the FPS in subsequent efforts. 
Improving service delivery through FPS will ensure consistent and adequate food access to 














Table 4.2 Continued 
Project Scope: 
IN – The beginning of automation by installing ePoS devices at the fair price shops. 
Find the transaction times within a district and Mandal. 
Compare transaction-processing time for shops by setting a benchmark processing time (less than 
20 seconds).  
Determine support for portability at shop level and whether this affects transaction time (for 
within and outside of district). 
The end of automation; collecting transaction data at ePoS and uploading it to the website.  
The scope of this project is to improve the dashboard information delivery, which will help in 
understanding the FPS performance through this information. This information can be further 
used to improve FPS service to beneficiaries.  





















Table 4.2 Continued 
Define –  
For pilot phase; collect data in 3-5 Mandals within one district. Ananthapur district is chosen for 
this project since it has the maximum number of shops. 3 mandals having 316 shops and 
140,282 cards can be chosen. This data has multiple dimensions (shop details and beneficiary 
details for each card) and is collected every day over a period of 1-2 months. The data at this 
level although complex and multidimensional may not be big enough in volume. But if this 
model is applied to all districts in Andhra Pradesh to 13 million cards, then it can be treated as a 
big data project.    
Measure –  
Measure the current performance of FPS based on only transactional data.  
Measure performance of FPS with respect to application of portability feature.  
This phase can use Six Sigma statistical methods for measuring performance based on the 
indicators. 
Analyze –  
Determine the root cause of non-performing FPS: 
Quality (difficult in the scope of this research study) 
Location 
Slower transaction time 
Other issues (beneficiary not comfortable buying commodities at certain shops – gender related) 
Big data analytics along with traditional Six Sigma statistical tools can be used to gain enhanced 
insights from this complex, multi-dimensional data set.  
Improve –  
Based on the results from analysis, recommend changes for improvement to the current system. 
Six Sigma is a continuous process improvement methodology and thus this is a very important 
step in the DMAIC.  
Control –  
Determine whether improvement objectives were implemented effectively. Introduce a model 









Table 4.2 Continued 
Team Selection: 
Cross-functional team comprising of –  
a. Project Sponsor (State Government – Department of Food and Civil Supplies)  
b. Black belts and green belts – Actual implementation of the Six Sigma effort will be done 
by the black belt and supported by green belts. 
c. NIC personnel – Technical deployment support. 
d. Analysts – Along with black belts and green belts, analysts can help in the big data 
effort for this project. 











CHAPTER 5. DISCUSSIONS AND CONCLUSIONS 
5.1 Discussion of results 
 
The project charter was developed to enhance the Six Sigma project selection 
strategy by using big data analytics. Since the methodologies, Six Sigma as well as big 
data have a very wide scope on their own, the AePDS was chosen as a pilot project to 
understand the implication of such an implementation. The project charter supports a 
data-driven approach in Six Sigma project selection.  
The business case explains the purpose of this project and why this project should 
be chosen for improvement. Initial data analysis led to the discovery of variations in 
everyday transactions at FPS. The data discrepancies reported through the online system 
was also one of the issues that were observed. The success of the automated system was 
measured based on four indicators related to portability, sale of commodities, sale of 





This project gives an opportunity to improve the website information delivery as 
well as understand possible performance issues with FPS which leads to its low 
performance.  This project will help define the performance of the automated system by 
providing true and consistent data of ePoS. True representation of the online data will 
reflect the operations at the FPS and help in improving service delivery for beneficiaries.  
The unique feature of this Six Sigma project selection strategy is the use of big data 
analytics. Everyday transactions of ePoS are uploaded on the website of AePDS. This 
means that approximately 28,000 fair price shops across 13 districts process and generate 
data for 13 million cardholders. These numbers are huge and the data generated has 
multiple dimensions, consisting of beneficiary information, FPS details, and data about 
transactions and commodities. Thus, it presents an opportunity to explore big data 
analytics within a Six Sigma approach. For the scope of this project, a pilot phase can 
choose one district and 3-5 mandals within it. The define phase of DMAIC will choose 
this data of 316 shops and 140,282 cards. This data might not necessarily be big in terms 
of volume, velocity and variety, but when applied across all 13 districts, it will be a big 





The DMAIC approach will thus consist of data from the define phase itself. It is a 
data-driven Six Sigma and big data analytics approach for project selection. The measure 
and analyze phase involve using traditional statistical tools used for Six Sigma as well as 
big data to measure the performance of the FPS based on current transactional data as 
well as with respect to application of portability. The analyze phase will determine the 
root causes of non-performing FPS which can be related to quality, location of FPS, slow 
transaction time and gender-related issues. Big data analytics will be a useful technique 
for this project since the data is large and varied. The complex datasets will give more 
insight when big data analytics is used. This will also validate the possible use of big data 
within the structured Six Sigma approach.  
The use of Six Sigma and big data analytics was chosen due to the variations seen 
in the data and the large quantity and variety of the data generated. Such an approach has 
not been explored before and thus is of more interest for this research study.      
The project charter provided a project selection method using Six Sigma and big 
data analytics. Project selection is the starting point in Six Sigma implementation and this 
project can be used to select the transaction process within the AePDS and improve the 













  While project selection is a starting point within the Six Sigma implementation, 
this project charter can be implemented as a future scope of this research study to 
understand whether big data analytics can be successful in Six Sigma project selection. 
Big data can be integrated within this project for exploring predictive analytics within 
such a social system as well.  The future work on AePDS in this regard can focus on the 
following: 
• Predicting the number of transactions based on historical data. 
• Determine the geographical location of most visited. 
• Predict stock for commodities based on daily transactions 
The analysis of the current automated system gave an understanding about the missing 
voice of customer in this system. Since the PDS is a social service or a social system, it is 
necessary to measure customer satisfaction and provide efficient service to the 
beneficiaries. Processes for handling customer grievances can be improved using a 
similar approach of big data and Six Sigma. Sentiment analysis of beneficiaries can help 
in narrowing down customer issues and solving these issues to improve the performance 




The research study conducted an analysis of the PDS in Andhra Pradesh, India to 





the earlier manual system, there is room for improvement in the real-time online web 
system. A unique approach of Six Sigma project selection with big data analytics is 
proposed to minimize the variation in the current automated system and to improve the 
transaction time at the FPS. The broader goal of this research study was to explore the 
use of Six Sigma and big data analytics together which was proposed by developing a 
project charter for Six Sigma project selection. More research in this field can give 
significant findings about the use of these two methodologies in a combination. The 
benefits of using big data analytics within a Six Sigma approach will give a more 
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